
The effort to define and standardize terms and categories used in mor-
bidity statistics has produced intense discussion and a few distinct
differences among biometricians. Dr. Dorn's contribution to this dis-
cussion indicates some of the issues that lie in the way of general
agreement.
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for Morbidity Concepts
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TI fE1JOW 1)JEATH RIATE in miiost of the
countries of Euirope, Nottlh .A-merica, an(i

Oceania, and in Certain coInlitr'ies in othier' parlts
of the wor-ld greatly limits the uisefulniess of
mortality st(atistics as a measure of the amiiouinlt
and characteristics of ill lhealtlh of the poplal-
tioni of these countries. The recognition of
thils factct has stimulated initerest ill the collec-
tionl and(1 analysis of a variety of morbiditv
statistics.
Although morbidity statistics for insuredl

pou)lllatiolns and1(I for imiemiibers of sick beniefit
associations (late firomii the last century, cor-
responding st(atistics for the grenerlal popuilationi
are of muchll more recenlt oligini. General mllor-
bidlity snrveys of selected ar-eas of a couinltr'y O01
of special popull'atioll group)s were mlalde as lonig
aS 40 year-s acro, but eflorts to collect general
motrbidity data for the enitire p)oplllation of a

country date from Cabout 1940.
The publication of the findings of generlal

nmorbidity suirveys lhas imalde clear that tlheve is
no conlselnsuis conlcelrnilg termlls uised to (lescribe
aiid imieasuri-e morbidity. Thllis is niot surpris-
ing sinice agreemenit oln terminology is not easy
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to a(hieve. It is aI solind pl)riilple that at-
temipts to teach agrieemilenit oni the (lefihiitioni of
standard termlis shiouil(d be l)pe(ede(d by a peirio(d
of lise of a var-iety of teiis so that thie ladop-
tionl of a st(andard terminology m(ay be based
up)onl the (lemuonstrate(l itility of the l)peferred
termls. 'b

Thle statistical (lescription ani(l miieasuri-emenit
of muorbidity is mnole coinpj)lex than that of mor-
tality. InI additioMn exl)erience In tile uise of
(lifleieit terimis is still rather limite(d so that
it is (loubtful if the timiie is ripe for- an attempt
to relach agreement iuponi a list of standard
morbidity termns for utse on .1a national basis.
Nevelrthieless, it wvould(I be a(lvantageous to eni-
colirlage (liscussion of thle types of telrmis re-
(uielred the description and measurement of
morbidity anid also to pl)opose the tise of soniie
telriis oln a trial basis in or-dei to brinlg about
thie consensns requisite to agreement up1)onl a

sta(laard terminology.
A large number of termitls to describe the

(lifferent aspects of ill health anid to measure
tlhe risk of becomuing ill, the amnount of ill health
in a population, or the aminonnt of (lisability (ime
to ill health already exist. If tlhese existing
terimis are to be organized inito an order-ly sys-

temn, it is essential fir-st to (lev-elol) (a general
schenme for classifying) (amid enumerating tlhe
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iuniit or uniits of observation in iiorbidity
stuidies. This paper proposes suell a genieral
schele.

It is necessary to use certaini term-ls in order
to cointiiiue witlh this discussioin. These slhould
niot be regar-ded as necessarily beinig pIreferred
termns; they are used onily for the purpose of
facilitatinig this discIIssioIn. Onice a genier-al
sclhenme is outlinied, the definiitioni of the various
concepts inivolved caii be conisidered.
A period of ill lhealtlh is a conitinullous inlter-

val of time during wlhiclh a personi experienices
a depar-ture fronm a state of good lhealtlh. This
also lhas been called a spell or episode of ill
health or a complainit period.

Durinig a period of ill healtlh, onie or more
seplarate diagniostic eintities or causes of ill
lhealtlh imiay exist. These will be called illniesses
or diagnioses with the uniiderstanidiiig thlat, ill-
ness inicluides conditions resultinig froin disease,
poisomnillg, aidl inijury.
The amiiounit of ill lhealtlh in a populationi miay

be m-leasured by (at) the number of peisonis wlho
are ill, (b) the niumber of periods of ill lhealtlh,
or (c) the niumber of separhate illniesses or diag-
nioses. I)uriing a fixed interval of time one
per-soni iniay experienice onie or more periods of
ill lhealtlh witlh one or moire illniesses durinig eacl
peLriod. Conisequenitly, it is important to be
clear as to wlich Ullit of measuremnenit is beinig
used sinice tlhe definiitioni anid mnethod of comllpui-
tationi of morbidity rates is niot the samiie for
eaclh Iunlit.
For the purpose of miieasuirinig m-oirbidity, ill

health may be classified (a) witlh respect to the
iiiter-val of time duriing which observations are
imiade, anid (b) fronm the poinlt of view of the
persom i affected.

If we observe a poplilationi dcurinig a specified
initer-val of time, four categoiies of ill lhealtlh
may be observed. For coniveniienice in exposi-
tioni the term "case", will be used to demiote the
manifestationi of ill lhealtlh beinig observed anid
miay refer to a personi, a peiriod of ill health, or
an1 illniess.

1. Cases existinig prior to the stalr't of the in-
terval, colntiluing throughout the interval, (Ind
still existinig at the eind of the interval.

2. Cases existinig prior to the start of the in-
terval anid terminiating durinlg the interval.

3. Cases beginniinlg during the interval anid
still existiing at the enid of the interval.

4. Cases beginniinlg during the int-erval and
terminiiatinig d(inniig the initerval.

Sinice the term "case" is lhere used in a geni-
eral senise, categor-y 4, for example, m-lay be in-
terpreted as (a) the niumiiber of personis becomn-
inig ill anid irecoverinlg d(uring the initeIrval, t1 to
t,, oIr (b) the number of periods of ill lhealtlh
beginniinlg anid terminiating dcurinig the interval,
t1 to t2, or (c) the niumiiber of separate illlnesses
beginniinlg anid teirminiating durinig the initerval,
t1 to t2. In general, these tlhree nulmbers will
nlot be the same.
This classificationi suggests tlhree ways of

couiitii(g cases in. rel'ation to time.
1. The iunumber of cases exist.ing at somne poinit

of time, for example at t,. Trhis would inelulde
categorlies 1 ani(l 2 slhowni. in diagiamin 1. In plrac-
tice, tlis may be definie(l as the numuber of cases
existing durinig a sinigle day or as the average
daily nuumber of cases existing d-urinig the inter-
val t1 to t2.

2. The imniber of cases existinig at any time
durinig the initerval, t1 to t2. Trhis is ain inidex
of the total amiiouniit of illness durinlg the initer-
val anid woUi(IdinCl1Ude a coun1t of all four cate-
goories of cases shiowni in diagran 1.

3. The number of cases witlh oinset durimgg a1
specified interval of timiie, for exaimple, betweeni
t1 andtd .t iThis would iniclude categories 3
amid 4 slhowni in the diagramni.
The rel]ationship betweeni the three uniits in

wlichl cases of ill healthnmay be eniumierated
can be seeni froim the followinig classificationi of
ill h1ealthi fr01om the poin1t of view of the person
affected (diagram 2).
During a specified initerval of timne a personi

may expeiienice (a) Ino period of ill lhealtlh, or
(b) a sinigle p)eriod of ill lhealtlh, or (c) two or
mnor e per iods of ill lhealtlh. I)uring eaclh peirio(l
of ill lhealtlh omie or iiiore (listiiiet illnesses or di-
agnoses miiay exist. Eaclh illiness Imay be (a) tlhe
first attack (luring the persoils lifetime, or (b)
the first attack (Iiring the period of ill lhealtlh,
or (c) the secomid or subsequienit attack during
the plerio(l. Foir the secoind anid subsequenit
periods of ill he-althi (huriing the initerval of ob-
servation, a specific illiness nmay be classified as
to whletlher or miot it is the first attack durinig
this intervl(.
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First attacks miiay be illniesses (f) for wi-hiicl
onie attack gives lifelonig immuniity, for exam-

ple, smiiallpox or mleasles; or (b) fromiwlhicll
coiimplete recovery may occur but nio immunllity
fr onm suibsequienit attacks exists, for examiiple, the
comm}oni1 cold o01 pneunmonia ; or (c) witlh a per-

sistenit residual patlologicatl process character-
iMed ly alternating perio(ls of ieinissioni of
symi-ptomiis and(I clinical mianifestation of ill

lhealtlh. AMost clhronici diseases suclh as broni-
clhitis, asthlma, ancd arthritis fall inito thIis last
category. Inicluided allso aire illniesses for wlhiclh
eveni teniporary remissioni of symptoms does niot
occur. This classification of first attacks ap-

plies e(qtually to all subsequenit atttacks of illniess
except for thle class of illnesses that give life-
long immuniity after onie attack.

ThIree ways of counitinig cases of ill lhealtlh
witlh respect to time were miienitionied above: (a)
the niumber of cases existinig at some poinit ill
time, (b) the niumber of cases existinig at aniy

timie during anI interval of timiee, anid (c) the

nulimber of cases witlh oniset during1 somle interval
of timie. The fir'st two waysr'esuilt inmlleasuIres
of the aimounit of ill health in a p)oplmlation anid

the thliri-d wvay resuilts in a measure of the risk
of ill lhealtlh or of the rate at whlichl ill health
develops in a l)opulationi.

R-cates comuputed froiii the first two ways of

couniiting cases mnay be terme(d prevalenice rates
of ill lhealtlh. Tlley measure ((a) the aIniollnlt of
ill lhealtl ata l)aIpticular poiint of timie, in prIac-
tice usuially a given (lay, that is, point l)rev-
alence; or (b) the amiiounit of ill health duurinig
a specified initerval of timne, a monthl or-a year-
period prevalenice.

Pirevalenice irates miiay be based upon a counllt
of peirsoiis wlho are ill, a Counllt of periods of ill
lhealtlh, or a connllt of illniesses. For a pr evaleice
rate at alparticlllar point of timie, the number of
ill persons aind tlhe nulimber of periods of ill
lhealtlh is the same. However, the nutimber of
illnesses or diagnoses miiay be greatei tlhain the
number of ill persons.
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A prevalenice rate for aii initerval of time,
t1 to t2, is based oII a counit of cases existing at
t1 plus all cases beginning during the interval,
t1 to t2. In this instance the prevalenice rate
for persons usually will be less tlhani that for
periods of ill liealtlh wlhielh in turni will be less
tlan that for illniesses or diagnioses. A useful

special fornm of a prevaleince rate during an in-
terval, tl to t2, is the proportioni of a population
whliclh is ill, computed as a daily average for
the interval. In this form, it is often called the
daily nonieffective rate and shows the propor-
tioIn of a populaltion wlhiclh is ill oni an aver-age
day.

Diagram 2.
t1 t2

With complete
recovery after
each attack

e. g., common cold

1046

Temporary remission
of symptoms;

subsequent attacks
may recur

e. g., asthma, arthritis
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A rate comlp)nte(l from the thlircd wa-y of
counlltingr cases Nvitlh r-espect to timie, that is from
a couniit of cases beginniinlg dItirinig an interval.
mav be terimeed an inicidenice rate. This is a
measure of the risk of becomiling ill or of the
rate at whliclh ill lhealtlh develop)s. It imiay be
colmp)uted for persons, periods of ill health, or
for illlnesses. 'T'lie miietlho(l of compl)ltation anid
illterl)retation is, of couri se, differenit in eachl
ilnstanlce.

Ani inci(lence rate for- persons rep)resents the
proportion of the population that is ill at least
onice (luringF the initertval t, to t,. An inicidence
rate for- periods of ill health represents, per unit
of population, the iiumiiiber of sel)arate periods
of ill health (levelop)ing (Illting the initerval, t,
to t. The magnitll(le of this rate miiay excee(d
that of the iuit of p)opulation oni wlicll tle rate
is basedl. FoI exalna)le. a rate 1)el head may l)e
greater tlhant uniiity.

B3efore an incidence rate for' illnlesses caii be
computed, it is necess(ary to decide wllichi of the
types of illnesses slhownl in (liagln 2 are to be
uise(l. lillnesses thaltt give lifelongM immunity
aifter oie attack l)resellt nio special problem.
Illnmesses frIoimi wlilcl coimIplete recovery is pOS-
sible inay be cotlnte(l the firlst timiie they occurl in
eaclh p)eio(l of ill he'alth. A person witlh two or
nmore periods of ill lhealthi milay have two or miloie
conmmonc(011diiieillFngll initer-val of observa-
tioti. A seconld atta ek of the samiie illniess dur-
inig a sigiele p)elio(l of ill lhetalth creates a miiore
difficult p)Loblemn, for it is necessary to decide
wlhetlher the second(l attack is mnerely a p)roloncga-
tion of the first or is a niew attack of the samlle
dise-ase anlid lhenice slhould be couniited in the
computation of ani incidence rate.
The grleatest problem is cieeated by somiie of

the so-calle(l chronic illniesses that are char.ac-
ter ized by alternating l)elio(ls of active clinical
manfiifestation of ill health and lack of synip-
tolils. Asthma, bIroIIclitis, arthritis, and mi-
grI-aine are exalmll)les of this class of illniesses.
A count of attacks of these illnesses can be
base(l upon (a) the first attack (Iluinig a life-
tili,l or (b)) the first attack (lilting the inter-
val, t1 to t2, or (c) the first attack (lilting a1 pe-

od(l of ill healthl, o (d1) each sel)arate attack
(hiring a period of ill lhealtlh. Obviously the
lna(rnlitll(le atln(l ilnterl)retation of the incidence

rates based oni these llmetlho(ls of countilng caIses
will duifer greatly.

Inlcidenice an(l l)pevalelnce r-ates beloiinr to a

class of rates (lesignie(l to measure tile fr e-
Ieeicy of ill hiealtlh. Although certain inci-
denice and prevalence rates, namely, tilose
1)ased 011 Pelsolns sick oiie or imiote tiiiies, talkel
Is a1 Uilit or 011 fir'st attacks of illness, m11avy 1)C
ilnterpretedl as relative frequencies witli a naxi-
inum valuie of iuity aid(l henice may be (o0i-
sidere(l to be a measure of tile prohbaility of

llhealthi, tile relmaining rates are ill r-eallity
weighted averages and(l iay excee(l iiunity Nvhmen,
exl)ressed pere head of 1)0oulaat ion.

.A seconid clalss of rates ar-e those (lesigile(l to
mteasure disal)ility. These yield the average
ininber of dlays of (lisability (a) pCer peisol,
(b) per- period of ill lhealthl, ol (c) per illniess.
'rlie lsulal niietliodl of comll)utation is to (livi(le
the number of days of (lisability (diriilig a speci-
fied initer val. t1 to t2, by the al)p)rop)riate de-
nonminator amnd exl)pess tile (liotielit o01 a pet
alnnllulmI basis. If tlhe rate is for p)ersonis tile
apl)Irop)riate (lenonminator woul(d be tile aVelrage
inuitimber of l)elrsons in the p)opulation duri-ingF
the initeival. Tfilele are a(lvantages ill couint
imig onily days of disalbility oceur-rinig witlinl
the initerval, t1 to t., for personis wvll(o are ill at
the beginniiing of tile interval. TJlis rate yields
tlhe average niumber of days of (lisability per
p son per aniuii O1' soi0e othier Iuilit of timiie.

If the i'ate base(d oni persons is expressed per
day, it is ofteni calle(d tlhe daily nionieflective rate
siiice it is the aver-age propoI'tiol of personis
wlho ar-e (lisable(l oni a givell day during tile
initerval, t1 to t,. This results fromii tile fact
that a day of (lisal)ility is equtivalenit to onie per-
so1i disabled for 1 (day. Tile daily disabilitY
01o noneileetive late also is ani average (Iaily'
prevalelnce rate.
The comptitatioll of the averag e miumiiber of

days of disability pel illIless- creates knotty
problemls in the (leterlllimlationi of tile llllnl)ber
of (lays of (lisalbility to assigil to two or more
illniesses occurring drIIIiing the sallle period of
ill lhealtlh.

Th'l'e ailllounit of disalbility duie to a period of
ill health may be comll)ute(l by dividillg the
total numiitiber of (lays of (lisability (Itililig the
interval, t, to tf, by tile nllilhber of periods of
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ill hlealtlh durinig the initerval. For periods
that begini before the initerval of observationi,
only the days of disability durinig the initerval
are counited. Siniilarly for periods not termi-
nated at the emid of the initerval, only the days
of disability durinig the initerval are counited.

This definiitioni leads to ani initeresting rela-
tionislhip between frequency anid disability rates
whleni the frequenicy rcate is defined as the num-
ber of periods of ill healtlh existinig durinig the
initerval divided by the aver-age niuimber of
persons in the populationi witlh the quotienit ex-

pressed per lhead. Tlhen, if F represenits the
frequenicy ralte, D) the disability r-ate per per-

son, anid 8 the disability rate per period,
FXS=D; orF=P/8.

Aniotlher special relationislhip exists if the fre-
quenicy rate is definied as in the previous para-
graplh anid expressed per personi peL' day, that
is, as a daily rate per personi, anid the disability
rate is comlputed for peisonis anid expressed as
an average daily pirevaleiice rate or nonieffective
ratte per pet-soii. Tlheni from-l the relatioislhip
betweeni F. 8, anid D slhowni above, we lhave
IV= DjS, or

ldrate=aily noineffective rate
average nullmber of days of dis-
ability per period of ill health

If the daily mnorbi(lity rate is 1 )er 1,000, the
(laily nonieffective rate, that is, the proportion
of tlhe population ill oni ani aveerage day, equals
the average numniber of (lays of (lisability per
period of ill healtlh. For examuple, if the (laily
lhospital adnmissioin rate is 1 per 1,000, the pro-
portioni of the populationl ini lhospitals oni an
average day is equal to the aver-age diuration
of stay in lhospitals.

In general the above relationships between
frequency anid disability rates lhold true onily
in a populationi witlh a fixed pattein of ill

lhealtlh. -A furtlher discussioni of this poilnt is
beyonid the scope of this paper.

Somie peerson-s lhave comiputed the miieasure of
disability as the average durationi of periodls
of ill lhealtlh enidiwig durinlg the initeival of ob-
servationll t1 to t2. Tllis lnecessitates counlitnlg
the days of disability occurrinig-r before time,
t1, for periods of ill lhealtlh existing at t,.
Tlhere is nio reason whly this imetlho(l of comlplul-
tationi slhould niot be used piovidedi the result
is usefuil. However, if this is donie, the above
relationislhips betweeni F', D, anid AS nio loinger
lhold true. Furthermore, altlhouiglh this mnetlhod
of comilputationi gives the correct duirationi of
cases termniniiating duri'inig the initerival, t1 to t1,
this is niot necessarily the samne as the eventual
duirationi of cases still ill at the enid of the in-
terval except for a populationi witlh a fixed pat-
tern of ill lhealtlh.
The above discussioni is onily an inltroduictioni

to concel)ts useful inl genieral morbidity sta-
tistics of a populatioin. Terms usefuil for spe-
cial mor-bidity statistics, suclh as lhospital sta-
tistics anid inisuranice statistics, lhave niot beeni
considered. The l)urpose of thlis (liscllssioni is
to clarify some of the basic conicepts useful
in the (lescriptioni anid miieasuremenit of moir-
bidity ill ordere to provide a basis for the de-
velopment of widely acceptable definiitionis for
specific terms.
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